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 Project vs. Program Level

 Assess culverts with spans < 20 feet 
on 3R or broader scope projects:
 Structures with known condition or 

performance problems

 All cross-road structures when access is 
“unimpeded”

 All cross-road structures => 48” rise when 
access is “impeded” 

 Minimum of 2 Structures per mile



Assessment and Decision-
Making Procedures

 Needed to implement policy

 Contracted with Ayres Associates, 
Fort Collins, CO for assistance

 Surveyed Existing State DOT 
Procedures/Criteria:

 Ohio

 CALTRANS

 Minnesota

 Oregon



Assessment and Decision-
Making Procedures

 Two Distinct, Qualitative Procedures

 Assessment 

 Levels 1 and 2

 Conducted in the Field (2 people; 15 min.)

 Facilitates project scope definition

 Decision Making 

 Based on assessment results

 Typically conducted in the Office



Assessment and Decision-
Making Procedures

 5 Barrel Material Types

 Corrugated Metal

 Concrete

 Plastic

 Masonry

 Timber

 Appurtenances/End Treatments



Level 1 Assessment

 Rate Condition and Performance

 Categories for each

 Narrative Descriptions

 Photographic Guides

 Judgment



Level 1 Assessment

 Condition Ratings

 Good, Fair, Poor, Critical

 Poor or Critical rating triggers Level 1 Action 

 Performance Ratings

 Problem exists or not (Y/N)

 Yes triggers Level 1 Action

 Level 1 Action

 Routine fix defined in Decision Making 





Condition Categories Examined



Example CMP Condition Criteria: 
Corrosion Above Invert

CORRUGATED METAL PIPE CONDITIONS
Refer to Photographic Guide for further assistance with rating assignments.

Good Fair Poor Critical

Corrosion 

(Above 

Invert)

Little or no surface 

rust above the 

invert

Little or no coating 

loss if coated 

above the invert

Minor surface rust 

and limited pitting 

above the invert

Connection hardware 

corroded but intact

Perforations visible 

or easily made by 

hammer test strike 

above the invert

Connection 

hardware failing

Significant section loss 

resulting in extensive 

infiltration of backfill soil, 

voids and embankment 

and/or roadway damage



Decision Making

 Follows field assessment

 Identifies actions/fixes for:

 Access problems

 Condition problems

 Performance problems

 Combination of both



Decision Making

 Matrices provide options and selection 
criteria for:

 Barrel liners

 Localized repairs

 Replacement techniques

 Performance repairs

 Discipline assistance



Decision Making

 Possible Condition Fixes (barrel focus)

 Repair

 Local/spot (man entry)

 Full-Circumference Liner

 Replace

 Open Trench

 Trenchless



Decision Making (Condition)

 Local Repair Methods (man-entry)

 Spot Grouting

 Epoxy Injection

 Short Cast-in-Place Sleeves

 Expansion Seal Rings

 Invert Paving

 Re-point Masonry



Decision Making (Condition)

 Liner Repair Methods

 Segmental Slip

 Continuous Slip

 Fold & Form

 Spiral Wound

 Cured-in-Place Pipe

 Spray-on Grout/Epoxy



Decision Making (Condition)

 Replacement Techniques

 Open Trench

 Traditional

 Plug and Abandon

 Trenchless

 Jack & Bore

 Horizontal Drilling

 Pipe Bursting



Decision Making

 Possible Performance Fixes

 Level 1: Routine fix

 Level 2: Fix based on Level 2 
investigation/assessment results



Decision Making (Performance)

 Level 1: Routine fixes

 Maintenance required (blockage)

 Overtopping/Embankment damage

 Inlet/Outlet Failure

 Scour Problem

 Alignment Problem



Decision Making (Performance)

 Level 2: Fix based on Level 2 
investigation results

 Embankment piping or instability

 Channel instability

 Aggressive environment

 Open-bottom/AOP culvert

 Historical feature (programmatic issue)

 Structural failure









Hydraulic Toolbox Demo

 Questions?

 CADM Manual posted on-line:

 http://www.cflhd.gov/programs/techd
evelopment/hydraulics/culvert-
assessment/index.cfm

 Toolbox Software posted on-line:

 http://www.fhwa.dot.gov/engineering/hy
draulics/software/toolbox40.cfm

http://www.cflhd.gov/programs/techdevelopment/hydraulics/culvert-assessment/index.cfm

